This study set out to ascertain the relationship between domestic savings and economic growth in the midst of antecedent variables with yearly data during the period of 1970-2013. Using Johansen cointegration test and vector error correction model, the study found that, in the long-run, consumer price index, trade openness, foreign direct investment, and domestic savings have positive significant impacts on economic growth. With respect to the shortrun estimates, the lags in domestic savings have negative but insignificant effects on economic growth. It is, therefore, incumbent on the government to uphold, guard, and sustain the political stability so jealously since it can create a conducive financial atmosphere necessary to mobilise savings in order to improve the growth rate of the Ghanaian economy. It is also recommended that the central bank pays a particular attention to rural savings mobilisation through the regulation of mobile banking by allowing the telecommunication companies to also pay interest to savers on their mobile deposits and establishment of banking financial institutions at least in each district in Ghana.
Introduction
The relationship between savings and economic growth is still an open debatable issue to academicians and policy makers. According to Solow [1] , savings influence the growth rate of an economy because higher savings result in higher capital accumulation which in turn improves the rate of economic growth. This presupposes that increased savings contribute directly to economic growth, and as such, it has resulted in strong macroeconomic policy recommendations for growth and development in numerous countries. One of the fundamental objectives of macroeconomic policies is to attain sustainable economic growth. Accordingly, the linkages between economic growth and other macroeconomic factors are very significant in determining the policies which steer economic growth. Deaton [2] contended that causation is imperative not just for the understanding the process, but for the design of the policy. He buttressed that notion that saving is an important determinant of economic growth as well as economic stability.
Theoretically, the studies on the association between economic growth and saving were dated from the Harrod [3] and Domar [4] growth model which opined that economic growth hinges on the level of savings, and as a result, an increase in savings leads to a surge in the rate of economic growth. However, in the neoclassical growth model led by Solow [1] and Swan [5] , changes in savings impact economic growth until the steady state output only in the short-run. Also, in accordance with the endogenous growth theory, Romer [6] , Lucas [7] , and Rebelo [8] indicated that a rise in savings can trigger a permanent increase in economic growth.
Although economic theories postulate that savings are one of the main factors influencing economic growth, empirical studies on the nexus between savings and economic growth have attained mixed conclusions. Carroll-Weil hypothesis (Carroll and Weil, [9] ) avows that it is economic growth that contributes to savings, not savings to growth. Some empirical studies conducted by Jappelli and Pagano [10] , Sinha and Sinha [11] , Rodrik [12] , Agrawal [13] , Carroll et al. [14] , Anoruo and Ahmad [15] , Verma [16] , and Abu [17] all found results similar to Carroll and Weil [9] . Conversely, other empirical studies like Lewis [18] , Levine and Renelt [19] , Mankiw et al. [20] , Alguacil et al. [21] , and Sajid and Sarfraz [22] favoured the capital fundamentalists who believe that savings cause economic growth. Shahbaz and Khan [23] , empirically threw their weight behind capital fundamentalists by suggesting that the direction of causality runs from savings to economic growth. They stated that capital accumulation through savings will translate positively into investment, and hence, sustainable economic growth in the long run. This presupposition was, however, contested by Ogoe [24] , and Pickson et al. [25] who explicitly showed no evidence of the existence of a long-term relationship between savings and economic growth.
In point of fact, empirical studies on the relationship between savings and economic growth in Ghana are limited and not expansive. Ogoe [24] and Pickson et al. [25] commonly paid attention to the degree of responsiveness of economic growth to changes in gross domestic savings by testing for bivariate cointegration and Granger causality between savings and economic growth. The authors found no evidence of the existence of a long-run equilibrium relationship, but exhibited bi-directional and unidirectional causality relationship between domestic savings and economic growth in the short-run respectively. These studies did not really focus on how the falling savings rate and other growth driven variables impact on economic growth in Ghana bearing in mind the significant role played by savings and other growth driven variables in economic growth and development of a nation. This study, therefore, differs from other studies in the literature primarily in involving antecedent variables like consumer price index, trade openness, and foreign direct investment to ascertain whether the long-run or short-run relationship between savings and economic growth would change by employing Johansen cointegration test and vector error correction model.
In view of that, this paper is structured as follows; the section two considers the review of related literature, the econometric methodology is presented in section three, section four is concerned with the empirical results and analyses, whilst the section five focuses on the conclusion and policy implications.
Literature Review
The question of whether or not economic growth hinges on the level of savings has dominated theoretical and empirical debate for a long time. The proponents for this presumption believe that savings influence the growth rate of an economy since higher savings result in higher capital accumulation which in turn enhances the rate of economic growth (Harrod, [3] [20] ; and Deaton, [2] ). Also, Alguacil et al. [21] , Sajid and Sarfraz [22] , and Shahbaz and Khan [23] have argued that an increase in savings can trigger improvement in the growth rate of an economy. However, Carroll-Weil hypothesis (Carroll and Weil, [9] ) avows that it is economic growth that contributes to savings, not savings to growth. Other relevant empirical literature such as Jappelli and Pagano (1994 [10] ), Sinha and Sinha [11] , Rodrik [12] , Agrawal [13] , Carroll et al. [14] , Anoruo and Ahmad [15] , Verma [16] , and Abu [17] have reported that economic growth can tremendously contribute to savings.
In relation to Misztal [26] , Ijeoma et al. [27] , and Sothan [28] , savings and economic growth are independent of each other. Moreso, Ogoe [24] , and Pickson et al. [25] found no long-run relationship between savings and economic growth, whilst other empirical studies, for instance, Anoruo and Ahmad [15] , Shahbaz and Khan [23] , Abu [17] , and El-Seoud [29] all have established longrun association between savings and economic growth. Although the relationship between savings and economic growth has been extensively discussed and examined in economic literature, different countries also have different effects of savings; hence reached inconclusive findings.
Verma [16] revenue, and education. It was discovered that gross domestic savings relate positively to economic growth in both long-run and short-run. However, based on the weak influence of savings on economic growth, the study suggested to government and policy makers to put in place policies that would enhance productivity and human capital in order to accelerate economic growth in Iran.
The controversy surrounding the direction of causality between savings and economic growth also prompted Mehta and Rami [32] to examine empirically the causal relationship between savings and economic growth in India covering the period of 1951 to 2011. The study indicated that there is no evidence of dependence between savings and economic growth. The findings contradicted the Solow's hypothesis that higher savings lead to economic growth and Keynesian's assertion that saving is a function of income levels. The researchers, therefore, reached the notion that interaction between economic growth and savings which exists, in theory, does not exist in practice.
Najarzadeh et al. [33] in their study titled "Relationship between Savings and Economic Growth in Iran" used Autogressive Distributive Lag (ARDL) model to examine the relationship between savings and total and non-oil economic growth over period of 1972-2010. Results from the study indicated that savings has significant positive effect on total and non-oil economic growth. The study again demonstrated that both types of economic growth have positive and significant influence on savings. Also, using Error Correction Model (ECM) and Wald Test, it was established that there is a long-run bi-directional causality between savings and economic growth, and savings and non-oil economic growth.
Er et al. [34] utilised Autogressive Distributed Lag (ARDL) to analyse the link between saving, inflation, and economic growth in Turkey for the period 2003Q1 to 2012Q2. The study found that, in the long-run, inflation and economic growth relate positively to savings in the Turkish economy. Nevertheless, no significant relationship found between interest rates and savings in the long-run as well as inflation and savings in the short-run. The study further indicated that economic growth has the most explanatory power on savings in the Turkish economy.
In Cambodia, Sothan [28] attempted to determine the direction of causality gross domestic savings and economic growth during the period of 1989-2012. It was found that there is no causality running from domestic savings to economic growth. Likewise, economic growth was also not found to Granger cause domestic savings. The study, therefore, concluded that domestic savings and economic growth are independent of each other in Cambodia.
Jagadeesh [35] Pickson et al. [25] deployed Johansen Cointegration test coupled with Vector Autoregression and Granger Causality test to examine the relationship between gross domestic savings and economic growth in Ghana over the period of 1972-2013. The study exhibited no long-run relationship between gross domestic savings and economic growth, but found that, there is a unidirectional line of causation running from gross domestic savings to economic growth in Ghana. Since deposit rate is the opportunity cost of money demand for other purposes, the authors suggested to the Bank of Ghana to use the monetary policy instruments to influence and advise the commercial banks to peg the deposit rate relatively higher at least equal or little above the existing interest rate.
In the nutshell, it is evident that most of the empirical literature focused on the degree of responsiveness of economic growth to changes in gross domestic savings by testing for bivariate cointegration and Granger causality between savings and economic growth. This current literature, therefore, uses Johansen cointegration test and vector error correction model to analyse how the falling savings rate and other growth driven variables impact on economic growth in Ghana bearing in mind the significant role played by savings and other growth driven variables in economic growth and development of a nation.
Econometric Methodology

Data Source
The study used annual time series data spanning during the period of 1970-2013. Data on gross domestic savings, gross domestic product, consumer price index, trade openness, and foreign direct investment were extracted from the World Development Indicators [36] .
Model Specification
This study specified multiple linear regression model which according to Onwumere [37] involves more than a single independent variable. The equation for multiple linear regression is given in the following form:
In view of a log-linear model, the Equation (1) It is imperative to note that transforming Equation (1) into natural logarithm as given in Equation (2) assists to compute the variables in the same form and make the interpretation of the results better and easy as well as reduce heteroscedasticity. Table 1 presents the expected signs of the independent variables.
Analytical Techniques
Dickey-Fuller Generalised Least Squares and Phillips-Perron tests were used to validate the stationarity of the variables concerned in order to avoid the problem of non-stationarity with time series data. Further, the long run equilibrium relationship of Equation (2) was examined using Johansen cointegration test. In an attempt to establish the relationship between the variables, the study employed vector error correction model (VECM) which had been used in literature to estimate the short and long dynamics of variables concerned. Eventually, the error correction model (ECM) assisted in estimating the short run dynamic parameters. Specifically, the ECM helps in ascertaining the speed of adjustment to the equilibrium. 
Cointegration Test
The Johansen cointegration test was employed to assess the long-run relationship between economic growth and its regressors. The results of Johansen cointegration test are presented in Table 3 .
The results of trace and the maximum-Eigen tests are reported in the upper and second segments of Table 3 respectively. The trace statistics test confirmed the existence of at least two (2) cointegrating equations among the variables at 5% significant level. However, maximum-Eigen statistics indicated that there exists one (1) cointegrating equation among the variables at 5% significant level. 
Note: ***, **denote rejection of null hypothesis of 1% and 5% significance levels respectively. Δ is the first difference operator. Since, trace statistics test is robust to skewness and excess kurtosis, and can also be adjusted for the degree of freedom; this study, therefore, used the trace statistics and suggested that there exists a long-run relationship between consumer price index, trade openness and foreign direct investment, gross domestic savings, and economic growth.
VECM Long-Run Estimation Results
The long run equation for the economic growth model was estimated using the VECM and the results are shown in Table 4 .
As indicated in Table 4 concurs with empirical studies by Aghion et al. [38] , Tang and Tan [43] , and Jagadeesh [35] , but opposes Nwanne [44] who suggested that domestic savings have a negative and significant impact on economic growth in Nigeria.
The elasticity of the consumer price index has a positive sign of 0.062524 and it is significant at 1% level of significance. This means that a proportionate increase in the general price level will grow the economy less than proportionately in the long run. This is due to the fact that an increase in general price level reduces real money balance and worth of people. Individuals then diversify their portfolio to other interest bearing assets. This phenomenon drives down interest rate and propels greater capital accumulation to spark a faster output growth.
Again, a mild inflation rate of 6% faster than the cost of production encourages large scale production and hence economic growth, since high prices correlate with high profit margins. Because entrepreneurs' profit margins are subjected to tax, government tax revenue also increases to finance growth related projects.
The finding confirms the studies conducted by Oleka et al. [45] , Mbulawa [46] , and Jagadeesh [35] .
As evident from the results, the degree of trade liberalisation which is proxied by trade openness has a positive and statistically significant effect on economic growth in Ghana. The positive coefficient implies that a proportionate allowance of trade liberalisation uplifts the economic fortunes by 0.29% in the long run.
The finding contradicts the conventional views that trade openness leads to faster growth of imports than exports and its serious implication on balance of trade and economic growth. In addition, the finding suggests that trade openness promotes efficient resource allocation and market expansion so per unit cost of output falls to make the economy more competitive. Besides, foreign exchange from exports and cross-border import tariffs and other benefits emanating from trade openness exceeds its related problems in the economy. The finding is consistent with the studies conducted by Mwaba [47] , Yanikkaya [48] , Shaheen et al. [49] , Asiedu [50] , and Biwott et al. [51] , but it opposes the outcomes of Simorangkir [52] , and Karras [53] .
The estimated long run results also depicted a positive and statistically significant coefficient of foreign direct investment at 1% level of significance. With a coefficient of 0.000254, it means that economic growth is less elastic to international capital inflows. The positive coefficient is not surprising because of the 'technological diffusion' emanating from firms into the economy in the form of spreading foreign capital and technical support to the corporate environment.
The technological diffusion is also associated with positive spillover effect in the form of development of sales network and managerial training to local employees and production of higher quality products and competition effect on the domestic firm. Similar results were found by Campos and Kinoshita [54] , Hermes and Lensink [55] , Almasaied et al. [56] , Hetes et al. [57] , Tiwari and Mutascu [58] , El-Wassal [59] , Soumia and Abderrezzak [60] , and Mbulawa [46] .
VECM Short-Run Dynamic Results
The short run dynamics was ascertained through the error correction model.
The results for the short run dynamics are displayed in Table 5 .
The error correction term [ECM(−1)] accounts for how fast or slow the endogenous or dependent variable returns or converges to its long run equilibrium as a result of changes or shocks in the exogenous variables. The coefficient of the error correction term also shows the speed with which any shock to the dependent variable in the model is corrected. From Table 5 , the coefficient of the error correction term possesses its expected negative sign and also statistically significant at 1% level. The negative sign of the error correction term suggests that it is effective for the adjustment process of the system to restore to equilibrium. Specifically put, the adjustment coefficient of −0.333437 is a clear indication that the model is stable. It also means that 33% of the total disequilibrium in the system is corrected within a year. The low coefficient of the adjustment matrix shows Table 5 . VECM short-run dynamic results. Note: *, **, and ***denote significance at 10%, 5%, and 1% level respectively. how slow the return or convergence to equilibrium will be, hence the Ghanaian economy needs more than a year, specifically, three years to clear any distortion and shock to achieve the restoration of long run equilibrium.
The dependent variable has three lags used as independent variables. The first lag possesses its expected positive sign and it is significant at 5% significance level pointing to the fact that the current growth rate of GDP is positively affected by its immediate past growth. The second and the third lags have unexpected negative sign, although not significant. This is not consistent with economic theory.
The statistical insignificance of the second and third lag coefficients of the dependent variable used as independent implies that current growth in GDP is not respectively affected by its values two and three years ago.
With respect to the short run estimates, the coefficient of savings implies that gross domestic savings have negative but insignificant influence on economic growth in the short run since all the lagged variables are insignificant. The negative and lower value suggest that if everyone tries to save an increasing larger portion of income, it triggers economic down turn since the savers will be poorer instead of becoming richer. This is because the economy will slow down from reduction in demand and due to that the same people will be cyclically unemployed. Therefore, increased savings represent a diminishing circular flow of income. This confirms that the paradox of thrift works for Ghana in the short run.
At the first lag, the coefficient of FDI is positive but statistically insignificant. The coefficient of the CPI at lag two is −0.09978 and statistically significant.
This means that current growth rate of GDP is negatively influenced by two-year past value of inflation. Since inflation rate shows how uncertain the investment climate looks to potential investors and general instability the economy is, the negative relationship implies that high previous years inflation rate sends decisive signals to the economy in question that has a two-year-old history of uncertainty and macroeconomic instability. This information has a progressive tendency to reduce the volumes of current investment and hence economic growth. Also, the coefficients of CPI at lags one and three have insignificant positive effect on economic growth.
Conclusion and Policy Implications
This Ghana Cedis is paid as charge for that service received). A significant number of people have not embraced this service as a reliable financial service provider due to the fee and the fear of being duped. It is, therefore, recommended that the central bank pays a particular attention to rural savings mobilisation through the regulation of mobile banking by allowing the telecommunication companies to also pay interest to savers on their mobile deposits and establishment of banking financial institutions at least in each district in Ghana. These will not only ease the rural folks from incurring shoe leather cost, but also help them to mobilize funds from the rural level for domestic savings to boost growth.
Finally, another measure to mobilise savings for economic growth is to ensure the sustenance of the political stability the country has experienced. When a country is thrown into political unrest, it does not only affect economic activities of various sectors including the financial sector adversely, political instability also creates fear, panic and uncertainty about the returns on investment and savings of potential investors and savers. Domestically, due to the uncertainty, fear and panic surrounding the financial market and the entire business climate, individuals lose confidence and trust in the financial sector. This can negatively affect domestic savings. On external front, such fear, and uncertainty in the financial atmosphere emanating from political upheavals have the effect of diminishing foreign direct investment (FDI). It is, therefore, incumbent on the government of Ghana to uphold, guard and sustain the political stability so jealously since it can create a conducive financial atmosphere necessary to mobilise savings and hence economic growth.
